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The novelty of the reasoning struck me forcibly, for I had not noticed it in the works of Cavalieri.32 But nothing astonished me so much as the fact that Pascal seemed to have had his eyes obscured by some evil fate; for I saw at a glance that the theorem was a most general one for any kind of curve whatever. Thus, let the perpendiculars not all meet in a point, but let each perpendicular from the
under the heading Analysis Tetragonistica ex Centrobarycis, dated October, 1675.
The Latin word momentum^ a contraction of movimentum, has a primary meaning of movement or alteration, and a secondary meaning of a cause producing such movement. The present use of the term to denote the tendency of a force to produce rotation is an example of the use of the word to denote an effect; from the second idea, we have first of all its interpretation as something- just sufficient sto cause the alteration in the swing of a balance (where the primary idea still obtains), hence something very small, and especially a very small element of time.
Thus we see that Leibniz uses the term in its primary sense, for he employs it in connection with a method ex Centrobarycis, and in its mechanical sense, and it is thus fairly justifiable to assume that he got the term from Huygens; in just this sense we now speak of the moment of inertia.
Newton's use of the term is given in Lemma II of Book II of the Prin-cipia, in the following way.
"I shall here consider such quantities as undetermined or variable, as it were increasing or decreasing by a continual motion or flow (ftuxus) ; and their instantaneous (momentanea) increments or decrements I shall denote (intelligo = understand) by the name "moments"; so that increments stand for moments that are added or positive (affirmativis*), and decrements for those that are subtracted or negative."
This has nothing whatever to do with what Leibniz means by a moment, and it seem ridiculous to bring forward the use of this word as evidence that Leibniz had seen Newton's work, or even heard of it through Tschirn-haus, before the year 1675.
The fact that in another place, where I will refer to it again, he uses the phrase "instantaneous increment" is quite another matter.
The use of the word moment in this mechanical sense is here perfectly natural. See Cantor, III, p. 165; also Cantor, II, p. 569, where the idea is referred back at least to Benedetti (1530-1590) ; but the idea is fundamental in the theorems due to Pappus concerning the connection between the path of the center of gravity of an area and the surfaces and volumes^ of rings generated by the area, of which the proofs were given by Cavalieri. When, however, and by whom, the word moment was itself first used in this connection, I have been unable to find the slightest trace. (See p. 195.)
82 With due regard to the statement that Leibniz "had looked through Cavalieri" before he went to Paris, it is not remarkable that Jhe .did not notice very much at all in Cavalieri. Cavalieri's Geometria Indivisibilibus is not a book to be "looked through." It is a work for weeks of study. I cannot say whether the idea involved in Leibniz's characteristic triangle is used by Cavalieri as such; but I do not see how else he could have given proofs (as stated by Williamson in his article on "Infinitesimal Calculus" in the Times edition of the Encyc. Brit.) of Pappus's theorem for the area of a ring; and I should think that it is morally certain that Cavalieri is the source from which Wallis obtained his ideas for the rectification of the arc of the spiral. I had occasion to refer to a copy in the Cambridge University Library,, and what I saw of it in the short time at my disposal determined me to make * translation of it, with a commentary, a^ soon as I had enough time at my disposal. "As one reads tales of romance" 1